The phase transitions of [M(H 2 0) 6 ](N0 3 ) 2 , where M = Mn 2+ , Co 2+ , Ni 2+ , Cu 2+ or Zn 2+ have been studied at 100 -400 K by DSC. Two phase transitions connected with a two-stage melting process have been found for these five compounds. For the compound with M = Co, besides the two melting points a solid-solid phase transition at 272 K has been found.
Introduction
As opposed to the isomorphous family of [M(H 2 0) 6 ](XY 4 ) 2 compounds, where M = Mg, Mn, Fe, Co, Ni, Zn or Cd and XY 4 = C10 4~ or B F 4~ [1] , the corresponding [M(H 2 0) 6 ](N0 3 ) 2 compounds crystallize at room temperature in several structures (different space groups). Taking into account only the compounds investigated in this work, two pairs of them are isostructural, namely the pair with M = Mn and Zn, which has the space group Pnma [2, 3] , and that with M = Ni and Cu, which has the space group Pi [4, 5] . The space groups of [Co(H 2 0) 6 ](N0 3 ) 2 and [Mg(H 2 0) 6 ](N0 3 ) 2 are C2/c [6] and P2!/c [7, 8] , respectively. It is not clear yet if the differences in the structure are due to small but different deviations from the perfect octahedral structure of the complex cation, to different strains from hydrogen bonds, or to reorientational motions of the nitrate groups.
The phase transitions of the [M(H 2 0) 6 ](N0 3 ) 2 compounds were detected by calorimetry and dilatometry [9] [10] [11] [12] [13] . The reported phase transition temperatures are summarized in Table 1 . The more precise adiabatic calorimetry studies revealed in [Mg(H 2 0) 6 ](N0 3 ) 2 two phase transitions [12] . The transition at T CI , connected with a large specific heat anomaly, was interpreted as a melting point, whereas the transition at T C1 connected with a much smaller 3 . The solution was concentrated by mild heating, and the crystals obtained after cooling of that solution were purified by repeated crystallization from four times distilled water. Then the crystals were dried in a desiccator over P 2 0 5 and stored in a hygrostate. Before the measurements, the composition of the compounds was determined on the basis of the metal content, by titration with natrium wersenate. The average content of metal in each of the investigated compounds was found to be equal to the theoretical value within an error limit of ca. 2%.
The DSC measurements were performed with a Perkin-Elmer PYRIS 1 DSC apparatus at the M. Smoluchowski Institute of Physics of the Jagiellonian University. The instrument was calibrated by means of the melting point of indium -for the high temperature Mi gdal -Mi kul i et al.
• DSC Investigations of Phase Transitions, I 596 region, and the melting point of H 2 0 -for the low temperature region. High purity dry gases were used as purging gas (helium, 99.999%) and as air shield gas (nitrogen, 99.999%). The nitrogen gas used for transferring liquid nitrogen to the cold finger dewar was also of high purity. Two characteristic temperatures of the DSC peaks obtained on heating were computed: the temperature of the peak maximum (T k ) and the temperature calculated from the slope of the left-hand side of the peak (T onset ). These two temperatures differed by 2 to 6 K. As for the transition temperatures, the values of T onset were taken into account. The enthalpy changes (AH) connected with the observed phase transitions were calculated by numerical integration of the DSC curves under the peaks of the anomalies. Before the calculations a linear background was subtracted. This was done in a more or less arbitrary though identical way for all the samples. Nevertheless, they are good enough to allow the comparison of the compounds investigated. The entropy changes (AS) were calculated using the formula AS X = AH/T Cx .
For the sharp peaks of the DSC curves they were computed with high accuracy (± 4%). The masses of the samples amounted to from 8.5 to 31.5 mg. The DSC measurements were performed on heating and cooling the samples with a constant rate of 10 K-min -1 . Because all these compounds easily overcool, much slower cooling rate is needed. For that reason the DSC measurements during the cooling of these compounds are not presented in this work. They are now in progress with a very slow rate of cooling and will be published later. The temperature and the enthalpy and entropy changes of the detected phase transitions are presented in Table 2 . For [M(H 2 0) 6 ](N0 3 ) 2 with M = Mn, Zn, Ni and Cu, the values of AH and AS for the large anomaly are much bigger than those for the small one. For the compounds with M = Mn and Zn, the AS-value for the small anomaly amounts to 1% and 2 % of the AS-value for the large anomaly, respectively. For the compounds with M = Ni and Cu, the AS-value for the small anomaly amounts to 15% and 16 % of the AS-value for the large anomaly, respectively. The AS value for the large anomaly is by about 50% bigger and for the small anomaly it is one order of magnitude lower for compounds with M = Mn and Zn than the corresponding value for the compounds with M = Ni and Cu. [17] .
Results and Discussion

Conclusions
The results obtained in this work and their comparison with the literature data have led us to the following conclusions:
1. The character of the DSC curves and the enthalpy-and entropy-changes of the investigated compounds, which are isostructural, are very similar. 
